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The papers in this volume were presented at the Conference of Graphs 
and Matrices is honor of John Maybee’s 65th birthday. The conference 
was held in Boulder, Colorado on 7 and 8 May 1993. It was organized by 
Charles Johnson of the College of William and Mary and Richard Lundgren 
of the University of Colorado at Denver. Prom the opening talk by Pauline 
van den Driessche, this conference was highlighted by excellent talks by 
a distinguished group of coauthors and colleagues of John Maybee. Most 
of the talks were on subject areas where Maybee had made a contribution 
during his career. This included specific areas such as sign-solvability, com- 
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petition graphs, and tournament matrices as well as more general topics 
such as combinatorial and qualitative matrix theory. It was a special time 
where graph theorists and matrix theorists could hear about their common 
interests. Since the conference was in honor of John Maybee, it seems ap- 
propriate that we discuss some of his contributions. Those of us who know 
John think of him not only as a very talented and versatile mathematician 
but also as a warm and friendly person who is a delight to have as a col- 
league. It is no wonder that John has a remarkably long and diverse list 
of coauthors, from graph theorists and matrix theorists to engineers and 
economists. John’s work includes many significant contributions in several 
areas of theoretical and applied mathematics. 
John Maybee wrote his dissertation on partial differential equations 
and worked for several years in that area. Soon he developed an interest in 
stability problems in applied mathematics. Conversations with a colleague 
in mechanical engineering at Purdue University eventually led to more than 
a dozen papers in linear and nonlinear stability problems associated with 
the motion of whirling shafts and related mechanical problems. 
His first interest in linear algebra was the result of reading a paper 
on normal coordinates for a mechanical system having the form Mii + 
Dci + Sx = 0, where M, D, and S are n x n matrices with M and S 
symmetric and M positive definite. In the classical case where D = 0, it 
was known that there exists a matrix A such that AMk + ASx = 0 can 
be written in the form & + &xi = 0, i = 1,. . . , n, where the Xi are the 
eigenvalues of M-‘S. Lord Rayleigh and others had worked on this problem 
for the case of D # 0 and obtained fragmentary results. Maybee showed 
that such a matrix A exists for the general mechanical system if and only 
if M-ID and M-lS are commuting matrices. Later Genin and Maybee 
successfully applied this result to several mechanical systems associated 
with rotating shafts, obtaining precise results where others had obtained 
only approximate results. 
In subsequent work with linear systems of quite general form A% + Di + 
Bx = 0, Maybee and Genin were able to obtain a variety of results about 
rates of growth, boundedness, and rates of decay of solutions by using inner- 
product methods together with some delicate estimates of certain invariant 
integrals associated with the system. Similar methods were also used for 
related systems of second-order nonlinear equations. 
In 1964, James P. Quirk, a colleague at Purdue University, introduced 
John to the sign-solvability problem originally proposed in 1947 by Paul A. 
Samuelson. Working with Lowell Bassett, a graduate student at Purdue, 
they solved this problem in 1966. Actually a correct solution in quite a 
different form had been suggested by T. Gorman several years earlier, but 
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it was not shown to be correct until the early 1980s. The underlying tools in 
the theory of sign-nonsingular matrices (SNS matrices) are graph-theoretic 
in nature, as was first pointed out by Maybee in 1980. Nearly all subsequent 
work on SNS matrices has made some use of graph-theoretic techniques. 
In the mid 1960s Maybee, Quirk, and Rupert also worked on the sign- 
stability problem, obtaining basic results. But there was a flaw in their 
work, and this problem was subsequently completely solved by others using 
some ingenious graph-coloring methods. 
Since 1978, Maybee has worked primarily on problems which could be 
classified as being in the general area of combinatorial matrix theory. There 
is a long series of papers with Greenberg and Lundgren establishing close 
connections between pairs of graphs, rectangular matrices, and bipartite 
graphs. These results have been used by Maybee and Lundgren and some 
of Lundgren’s students in a variety of applications both in graph theory and 
matrix theory. Among other things, Greenberg, Maybee, and Lundgren 
developed a Peron-Frobenius theory for rectangular matrices. There were 
also substantial applications of the above work by Lundgren and Maybee to 
ecological problems, including the competition graph and the introduction 
of the common-enemy graph, natural consequences of the basic research on 
the relations between graphs and matrices mentioned above. This led to an 
ONR grant with Lundgren from 1987 to 1993. The work on this grant in- 
cluded a wide variety of papers on competition graphs, clique and biclique 
covering problems, and tournament matrices with applications to commu- 
nication network, codes, frequency assignment, and large computer models. 
Maybee has also worked over the years on a variety of problems more 
nearly related to matrix analysis. These include, among others, a basic 
investigation of the theory of PN matrices (another topic of interest to 
mathematical economists). There are papers explaining some of the ba- 
sic properties of inverses of SNS matrices and of maximal SNS matrices. 
There are several papers collaborating with Norm Pullman and others on 
tournament matrices. The most recent work has served to introduce the 
class of nearly sign-nonsingular matrices (NSNS matrices) and to present 
some of their important properties. 
Maybee has also written a series of joint papers with Olesky and van 
den Driessche on various aspects of combinatorial matrix analysis. These 
explore such subjects as the relation between determinants and graph the- 
ory, combinatorial eigenvalues of matrices, partially zero eigenvectors, and 
null spaces of compound matrices. Some of this research also included 
Tsatsomeries as a coauthor. 
During 1976-1977, Maybee worked at the Federal Energy Administra- 
tion. While there, he became interested in problems connected with the 
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demand for electricity. This resulted in a series of papers written jointly 
with Uri (and one also with Randolph) on methods of forecasting demands 
for electricity. Also, Cohen, Maybee, and Uri Constructed a model for fore- 
casting short-term demands on a state-by-state basis. This was a state-of- 
the-art model at the time. 
From 1978 to 1983, Maybee had a grant from the Army Research Office 
to work on models of military combat. This resulted in a paper showing how 
to use the Perron-Frobenius theory to analyze combat between two armies, 
each employing several units of different types. For some reason, military 
people never seemed interested in this or other research on combat models. 
During the years 1983-1987, Maybee had a NATO grant jointly with 
Voogd of the University of Gronigen. This resulted in joint work on the 
application of SNS matrices in planning problems and, subsequently, to a 
study of how matrices which are nearly sign-nonsingular can occur and be 
used in econometric models. 
Working jointly with this former Ph.D. student Gerry Wiener, he ex- 
tended most of the fundamental results about SNS matrices to correspond- 
ing nonlinear systems. This paper produced some new global univalence 
and implicit-function theorems. It also produced a new and simple deriva- 
tion of an important univalence theorem for certain analytic functions of a 
complex variable. Wiener and Maybee investigated in another paper how 
certain quantitative results can be combined with qualitative results to gain 
insight into inverses of matrices having consistently signed principal minors. 
In conclusion, it is apparent that John Maybee has had a remark- 
able career spanning several areas of theoretical and applied mathematics. 
Throughout that career, he has collaborated with many people, includ- 
ing several from disciplines other than mathematics, such as economics, 
engineering, physics, and urban and regional planning. We include a list 
of these coauthors, many of whom, like me, have enjoyed many years of 
fruitful collaboration with John: 
C. Barefoot 
L. Bassett 
F. Brower 
B. Cohen 
D. deCaen 
W. Fulks 
J. Genin 
J. Goldberg 
H. Greenberg 
D. Gregory 
F. Harary 
K. Heffner 
I. Herness 
C. Johnson 
K. Jones 
S. Kirkland 
G. Lady 
R. Lundgren 
T. Lundy R. Rupert 
F. McMorris A. Sen 
P. Njicamp M. Tsatsomeris 
D. Olesky N. Uri 
N. Pullman J. Van Buskirk 
J. Quirk P. van den Driessche 
P. Randolph H. Voogd 
C. Rasmussen G. Wiener 
D. Richman 
